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[0054] l-(l)^e>l-(6)©V^i*n*^2-(l)*^2-(6)©V'»-ftL*^, ftj»30±"C^ 

[HC-e&>5c^#J:^Att5o ^c^m, (i)*5«fctM6)^ (2)^^(5)^ (3) 
[0055] — Jttfc, if <DMffikVX, v-^/Wr— K3§ii, "?/i'^—\*&m&3bZ1>K fP 

7r7*y-<n-M¥^^-if\ 3Hfi^lO. lnm-O. 5nmtI©S 
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[0056] mmtft^mtvnn, 0mM^mm^<, titmm^m^2^xou- 

^&&b1-bVVJ±i)m&^te\,^xmwxfotiffl%x%&\,^, ^jr^mvrVM 

LiNbO LN) , f^P/lsmy^VMUTsiO , LT)te¥&Mci£MbUX:mf?>Z.b& 

3 3 

[0057] «fflttfc#«R<E#Htfctt, ^itfT^flRj^LT, JS|« A [$J#& 180 

12 3 

2 7 tn 3 /^ 3 =2 7cn i /^ i + 2 7cn 2/ /l 2 +2 7 cn 2 / / A (3) 

[0058] ^fc, mm%&&&izm&&ttti&irtit£* mmu-^h(Dxm%^^ 

ftm&.mmmfe, m^mmi^mmrr^b^x^, nm^mmtt. zfub^& 

-fz>z.b&-v$z> 0 m^^m^mc-D^xn, m5<omm&mbvxw&-tz> 0 
[oo59] mffl&yt&m*ki-z>tcit)^ 2o©^ifti/-f^©g^, ln^s§^<d 

[0060] mx.it, &ft<D¥mfcDFBU—^<DmmfelMHzXhV, yr^^-f"7V^^— 

ii^Sf5>-e#^.?>tbSii:*^«[MHzJ^T-C*>S„ ^y*ADi«l(j&J&589. 3nm, 
««^5OOTHz)j!ld3ttSJBiff*^*ife-ca03rrS*^, ^$J/&ft^«, ffi 
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[0061] &±&mvit£5\z. s mm?/tm&&<Dtim&mk&\^ wt^-^mm^mu 

[0062] 05^ *^^OH^Jl-l^j5^^^hy^ADi|ftjKS<?5U— lP%M&7F"t- 0 U 
-ifytMn, 2otf>jgfjjgl/~- *fl40, 141^ fflfflW^*Rte*-^WtLN144^ 
140, 141(DW— if#£=iy^- h-f-5l/>'Xl42a > 142b£, 2o©k- 
1f*Sr^«-f"5^«#143i, LN144£3SiiLfc«l—if 140, 1410)W-if}fe 

[0063] JS&jei^— if 140©«ES ^ 1fl41©tt*A, 

1 2 

l/X +1/1 =1/(589.3 + 2.0) 

1 2 

1 2 

1 =976±10nm, 1 = 1485±20nm 

1 2 

1 = 1064±10nm, X =1320±20nm 

1 2 

X =940±10nm x X =1565±35nm 

1 2 

[0064] ®£2W— if 140cD^ft 1 1 = 1064nnu LN144^©A*f 3ftSSr50mWiU Ml® 
ifl4101 =1320nm, LN144^©Att3iij££70mW£:Lfci:£\ St*! = 

2 3 

589. lnm, mij20 n W<Dft}fflfeyt1>V&t>tltc 0 

mmmi-2) 

[0065] IH6(C, ^^O^Ml-2^^^^hyr>AD^S^>^--if^^-r o H 

[0066] ®£BU— if \40<DWL& X ^1064^, LN144~.<DAt>f3&^£r50mW£U 

l/-ifl41(Dl =1320nm > LN144^©AI*&&£70mW£L;fc:££\ MX = 
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589. lnm, aj^lOmWOftJ^&fttfS^&ftfc,, 

(mmmi-3) 

[oo67] mMMi-i&£xfinMmi-2<Dmj&m4. ms) tasvvr, mmi — - tf 140&, & 

^1064nmi5#ONd>r;^>'&JBV^;fcU'— if (#!I;U^ Nd : YAG1/ 1 — if) £rL> S&jg 
I/— ifl4l£l300±10nmO¥^l^if^5 0 

[0068] mn^ ^mm<Dmmmi-4K7b^^hv^j^umm-§:(Du--^ i ytm^^-o n 

~rz>TMz s filSffifii^T^^CSytttV^/i^E— K7t^"<) 161, 163£, ^ 
<ELNJ»jfifSl51©«SffimiS[g5>Jt-f<5*\ *rt«lx>-Xl64^J;o-C^-r-5 0 

(mmmi-5) 

Mwi-4(D&b?3:z>mmmT*&>Zo mm^— tfi7o, 17m. m&f-wra^oa, 17 

la(CSlt^2%^T^AR=>-h^iigU S*MMc«®170b, 171b^K&NS90% 
&,±<DHR^— h&Mir 0 Ml/— If 170, 171c^tii^{*, U>-Xl72a, 172b£r^L 

^7T^M^f±v-^/V^-K7 T^^)173, 174tC^$n-5o ^<D£?KVX 
, j5ffi®170b, l7lb<DHR3— r^y^i:77-f/V7y^w- TV^irOPpg-?*^ 

[0070] -^r^tt^w— if cDlSigi&Ste:, ^tm^^^^V— 

976±10nm, 1485±20nm 
1064±10nm, 1320±20nm 
940±10nm, 1565±35nm 

[0071] (m2<Dmmmm) 
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3 

546. Iron, 560. 0nm^fctt585. OnmkteZ X * X Srgl^ 2oGDfcftc£>II)j£3l/ 
-if 21, 22b#m$%m&&22b%n&&frtt>&m&tbZ> 0 

[0072] mw^ n&mm<DmM%%um&m^&m%%tcfr<Dm^-^ibM^—^ 
2cDj^s^w^^-r 0 m&mis— •fkd&mz x bu m^mu— ^2<d^^ 

feu*- iflo^Sri-U), l-(2), i-(3K i-(4), l-(5), 1-(6)^UT^5/^ 
^Jgb/Co 0HtrT. -blH(l)^(6)c7)Ml/-if2(D^^2-(l) x 2-(2), 2-( 
3) % 2-(4), 2-(5) % 2-(6)^bT/N^>'^|gbT^Ufc 0 &4b\ (l)#Mb(6)<£> 

[0073] m9£y^ m&^—y s ibmmi'-y i 2bfe, i-u)^i-(6)^m^2-(i) 

^^2-(6)<DV^^^ x ^ 3 = 546. lnm^6ftH21±-C^-t-§ia^-^-yr 
, X =560. 0nmt&5fti§|22±T^^S»^:fr^ Sfcteyl =585. Onm 

3 3 

&tsmbtez> 0 

[0074] l-(l)^l-(6)(7)V^^^2-(l)^^2-(6)WV^-r^^^ f&|£21~ 23_h 

x&m-rzm^fritn, mm^-^ibmm^-^2(Dm^m^x^ 

. (3)$s£Ti(4)b, (i)te£Tf(6)b<Dm.&&t>it$:m^^tut, n^m^mM^ 
mmzm£.x%z>^btft>frz> 0 

[0075] ^_Lfft0JLfcJ;5^ &MMft¥%i&<D<&VmmbMz y i£#u-lf£|fioW> 
^£9, M&^wfc-u^hftfc, iSJ3W> m&mxZBtkisitZZbtfXZ, 

mmm2-D 

[0076] EllO^, *^PJ(D^W!l2-l^^^Mfe^01/-1f^;M^-ro 1^— 

Mte> 2O(»igU-lf240, 241 <t x J^MW^@M^*/cLN244i:, Ml/- 
if240, 24101 — if^^y^-N-r5^^X242a, 242b£, 2o©^- 
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2£1-3£i£^243i: x LN244£2tiaUfcSbjgl — -T240, 241©W— if#fcLN244 
[0077] aiW-f 240(D^g 1 fc, M If241©»£ X 

1 2 

1/* =1/(546. 1±5. 0) 

1 2 

X = 940±10nm, X =1320±20nm 

1 2 

£rS&J£-f-5$6IS£-t-5o A. 2 <a¥^#i^if fSDFBW— ifT*fc<£V\ 
[0078] m&^— if 240(D^ft A, =940nm % LN244^<DA#t3&g£r40mW£U JMl^ 
-If 241 (7) A. =1320nm, LN244^tf>Att3&S£r70mW£Lfc£#, A. =5 

2 3 

46. lnm, W^|20m W©fU«jft3t^#fe*Lfc 0 
(H»j2-2) 

[0079] mii^ **^oii*«2-2ja5^»sj^fei!a«o^— ^assr^i-o 

^^^S$sLN^ii&251^^J;<^-rSfci6cD^X250^ > *5<tOT^ 
W^SteLN^J^251d^OttJlt^=iy^— hi"5V'>'X252i:^LTV^ 0 
[0080] J&ei'— If 240<£>jgEg A. =940nm % LN244— <DAtt3£ig£40mW£U Mtt^U 
if241<£> A, =1320nm N LN244^©AI*&££70mW£:Lfci:#, A, =5 

2 3 

46. lnm N ttitllOiriW <D%um&W&btlfc 0 
(HJSM2-3) 

[0081] ^JSM2-l*3j;trilJfi^j2-2©fl|^(|2I10, Hill) m*5l vT\ JS^f— If 240& 
, ^ftl064nma£^WNd^^fflV^clx— if NdiYAGW— if)£U Jgfc 

fiU- if241*1320±20nm(D^#:U- ift« 0 fot, -hJ£Lfc(3) *5j;tf( 

(mmm2-4) 

[0082] EI12^, *»^©|^^2-4Ja6^>63Slfeffi«OU--if3tai(«r^t'o HJS^!l2- 
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#>Kl, <Httffi«#:7T>fV<(*;fctt*>C^l^-- K7r^)261, 263£\ -^^262 
i£J3V>fc 0 «®^7T^^263^)^O^It^tt5^fi, jSW^J^SfeNig 
^S§251(^C®^ii:^Al=fi-^^\ ^fc«l/^X264(dJ;oT^-t-5c 
(HJSM2-5) 

[0083] 0i3(c x ^B^^n^^-si^^^M^^i/— -^^m^-To mmm2- 

4<Z>£bft6j£/B#!jT;fc3 0 JS&Mu— 1f270, 27112, WttftlJ«ffi270a, 271a^ 
m^2%^T<DAR=t— hSrJSU S*H»J©*M270b, 271bfcSl*3p90%.EU:<E> 
HR=— h^-To MtJjgU"— T270, 2710tB^Jfi, U>-X272a, 272b^UT, * 

7^(*fctt'>^^- K^X'f'*) 273, 274tC^$ttSo ^£5&-LT, Cffi 
270b, 271b(DHR^—^^tyr^y<y^y^^U~y u 4>^t(DmX^m^ 

[0084] -etv^n^w— if (DmM&nn, ^r^^yy^^u—^^^R^^h^ 

940±10niru 1320±20nm 
980+lOnm, 1320±20nm 
1064±10nnu 1320±20nm 
940±10nm, 1550±30nm 

[oo85] (ms^mmmm) 

&MMyt^ffiM l b2^<DMmi'-^ftb&m^tcmm&ft&z&y 

1 2 

3 

[0086] Bfcl] 
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12 3 
12 3 

[0087] GR2] 

k, = K-k 2 (4) 

fc^5ffi*B«E#*frSr«JB-t"5igJSjflS*>5 0 (4)5£fc*5Vvc, k (i=l, 2, 3)tt,# 

i 

i 

[0088] [8C3] 

*,~», (5) 

[oo89] ^^fmrr^mtvx, ^w^^mmm^mm.m^tdm\mtmm-^ 

[0090] im] 

*j = *.-*,~ (6) 
A 

[0091] Ld^UedSfe, ^fi^a 2 S:^k$*-c«**jft* a 3 ©l£JS?K#£#<fc5£-r<5 

[0092] [*5] 

Ak = k 3 -k,+k 2 + — (7) 
A 
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[0093] me] 



■if) 

f}=Vo , K V (8) 



sin 21 



m 

o 

1 2 

5 77 



[0094] [$C7] 

If) 



sin 21 



£ 0.5 (9) 



tftZfeM X^ X oy&MfcMW A m*3tt53dB|B*gci:V ^ e r<D3dB^§r>CS<5l 

3 

[0095] &>T<DmmX*i*, z-cut LiNbO^fflVN, 200S{)^*5<i;I> , Mj^^^^)^^ 

e e 

[0096] [«8] 

M 2 (A) = 4.5S67-2.605 : -;10- 7 r 2 + - 0 097 + ^ -7 x!Q- 8 r 2 2 .24k10- 2 ;L 2 (10) 

' (0.201 + 5.4xl0- 8 r 2 ) 2 

[0097] EU41C, JSJHAfcffiJtU Sr«)SC»[i:UT3ft«>fc3dB««S:^i-. SEfiX 

3 1 

. ^ z ^*ft-53dB^t4, (1), (5)*3«t^(7)^<t9^t ? tL5c M^WC, (3 
)^&^tHf$tb«^»3fefeSA. 3 =2. Omui, 2. 5/xm, 3. OMm, 3. 4 
. 0(im v 4. 5. 0//m, 5. 6. 0 ^ m£r-$-*:5fcS: X % X 

1 2 
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tikV&ViZo mW\ A = 26^m, 27/im, 28jum, 29p,m, 30 /xmizMi~^>3d 

^^«10mmi:bfc o 
[0098] ^^tdffiffiSE-a-SrJiUfS-f S 77 = 77 fit, 3dBfcI#(0«»3:*:^te#£=-*-;5 o 

o 

3 

«»A©j^ffiffi»^*^Srfflv^.9fS©||«jft3fcx «r#S»£\ 77=0. 577 

3 

iftSSfti^ ^ 2 «, (3), (7)i3«tU5(9)^?>#^jS»!A(Z)3dB^t0fM 

<£>Mjiftft X a Sr-^^.* (3) &(D&mk<D&&^J*KtbtiZZb&t>i>*Z> 0 
[0099] -fllfcLT, A =28MmOffl»!4>«Ste«atSr^rf-5LiNbo £fflv\ ftft 

3 

A =3. 0»m<Dmmi6ift&ft$i£ltZm&&n&.Z> 0 ftJU =3. O^m^j^i: 

3 

> mm a=28» m<D3dBmi$k&&&tz>m& x ^ x v>ffi& m <pa<doxm^ 

fc8B#)tt, 77=0. 577 tte&o 

o 

[0100] ^W**#Sr^i- 0 3USI»*«^J!i*5»tS«^3liA«:, 2ocDM*3j| 

Nd: YAGl — If (jftSl. 064 M m)^±tfflV^nTV^ 0 £r?W\ ftftA =1. 

1 

064 /i miU ft* X &&{k£ltZ>ZLkiZ.£L ft* RT£fc3S«ft}fc X *m^ttZ> 

2 3 

3 

ISl4^V>T^s/^>'^-e^L^S8A©3dB^t s ft** =1. 064 ax m 

i 

©iSllB^Smi-S^Oftg * ^V>T 77 =0. 5 77 kttZa 

2 O 

[0101] 01 5^ mm A = 27 ul m, ft* X = 1. 064 jj, mkUtf%<D&.& X iZittlSM 

1 2 

mtmmmr, / t) ^-r 0 77=0.577 ^i^ts^ix 2nmgsu 

o o 2 

a>&<, ifc^ot, nj5ift*^ ^ftspr^sfi, 20nmumz.mm&foz> o mm 

3 

A«r28/tm % 29^m, 30 n nv\zMX.tzM^. fa^X =\. 064/i mk^k, Wf 
tL«>4&^-Ct, 77 =0. 5 ij jStfRS-f-Sft* Jl ©flftt, 2nm^^b^<, MJ^ft 

[0102] U»U BU4«rjg,3^ ftft A. £@^Lftft A Sr^$-e:tbtf , MJ^ft* X © 

12 3 

ft*^£#&*©te&;fc^£51g#asfc5££ds#a> 1 5 0 SI^ ^-^ 

1 
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1 

= 0. 9^m-l. OumX°m£mmz¥ft\Ztj;^X33<9, r<£>j&;ftO. 9^m-l. 0/z 

3 1 
H-«^U fcftX 2:1. 3A*m-l. Snra(DW^Xmt^^t,mm^X tt, 

2 3 

ttfil. 3/im<X <1. 8^m©f$^^T©«6BB^*H«^#Sr«IJEL, A$& 
[0103] m^\MIWA = 27//m, iSAX =0. 94 » mtUat^ StS X fc^hf-SSft- 

1 2 

fcftX >1. 43(im(Dmmzto\,^Xn =0. 5 77 K^jft*2 

2 o 

3 

[0104] E*-Ltfc91UfcJ:5fc:, f&2©U— l©J3$©#teSte#a&£r 

^Ti-S*j»^3t^*lfAi:SH»^., I'— ^tf>— 2f<£>$t*£rl. 3-1. 8 /imOFlT*^ 
fcS-SrSifcteJ:!), ^#^^^-if)t^S2-3^m(D|5ia{^V^^i- 

(HJSM3-1) 

[0105] 03^, ^PJO— ^Jfe^«8^35^^**^3t**^i-5l^— 1f3fcaS**i-o 1/ 

1 1 2 2 

1. 45-1. 60»mmX°$i&»J&k-rZ>)<D¥mi£l'—- ?311b, ^MM^— f310 
, 3lKDtU^»^i-§^^3l8i:, ^ft&h,fcffi#3te&A#L3SJSI«3te, i" 

3 

2l££Hi;iTVV5 0 ^1/^- if310^a^«,^^X^312, 313fcflRRffi«: 

W7Tj'<3i6t&frvx&mmi8fcmm£tiz> 0 ^m&^—^iKDmtH*. ^ 
314,31 5tmwm^m7r^ 317 vx&mm 1 8 iz&mztiz 

o 

[0106] ^m^-^310^ *<Dmm3ioA\z9o%& t ±<Dm&tomt>w&&ti* bcm 
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[0107] -&fi«318©W^Jtt % 5fe^T^^319^^U>-X^320ir^bTLiNbO 

3 

ffiMt'VU?32UZ.mWt£tlZ> 0 &*3, LiNbO jj$^/^321©|iJ^Jtt % ^S^tT? 

3 

[0108] BI14<DE^C-e^U/cJ:5(-, fift X =0. 94 mflFti-tbW!, LiNbO &&sVl> 

1 3 

^321©«fflA3^27/im©^ ¥J»^-1f311©SftSrl. 45-1. 60 M mO 
*SBB*C^$*T|>, lo©J^»| At?, ±^<D3dB^£#5-<b^-e#5 0 fl^ 

=0. 94/zm^^V^T, fiS^Srl. 45—1. 60 n m<DffiMX^t£ltZ)k, 
t^^MMI^^t, 2. 3—2. 7/zm<Dj£V>^|S^^*^^^5 0 

[0109] min^ mMMifc%>tfz>3dBmm&^-r 0 nmttfmwtmm, ffltnz*m& 

U~ 1?311(D$lM X X2bZ> 0 014cDH-^^^^S^5alO, locOj^WA^ 
?>&5LiNbO *t*>'W'^321^J:9, 1. 45Aim< X <1. 60 » m.(DjML\ ^&fl&Bl 

d 2 

tt, ^-C&5o 1. 45 /xm< ^ 2 <1- 

3fcC92. 7/im>A 3 >2. 3/im©^{ttC*fJc£i-5o 38£U!:**^}tetf>ifc£fS % # 
)tS325^«tt)?ftBi-5„ *HJfeM"e«:, fH^;B:10mm<£>LiNbO *Sft>*A*321 

3 

[Olio] **Jfi^©J:5ft^«*&mfe&fT5WHJ:H\ 2o©aje*©ffi^lRl^— & 

*#^ted^5£t-3„ rrx% ¥J*#i'-lP3io©ffi3te#Gi&@ 

mm if3l0O3te!fiS«rI £U 1f3ll<B3te&£«rI 

d 1 2 

[0111] [«9] 

IjCC^^cOS 2 ^ (11) 
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[0112] mmM3-lX^ W^7$^if»*^3fcO«EJt|fiHtt, 2. 3-2. 7^mtfco^S 
Jfe^|3-2-Ctt, EH6^bfcLiNbO 3 ^^^321<Dj^^A^26//m^b/c 0 ¥■ 
^1^—^311^, jKSl. 30-1. 68jum^(DJ[£v^|5H-eSt*Pl^^«^Ufc 



[0113] 3dBffi^tt, lO(7)JlMAd^^5LiNb0 3 Jg^/^^321^J;t), 1. 30^m< 1 

2 <i. 68»m<D&^mmm-z, m£—m<D&m&&^*ftt\'yt&mz>zb&x% 

Z>o Sri. 30-1. 68 nmXmk£-&tcZ.bfrb. *Pm&-yt<0$LM X it, 3. 1 

2 3 

-2. 0/im<lr#5ri:^-e#fc 0 *mMfflXte, fif^ftlOmmCDLiNbO J^H^/l^ 

3 

32lSr^ofd>6S^^^f^T^S^-ei%/ / W-efeofCo 
[0114] fc*5 % LiNb0 3 *gffifcj\ (io)S»^d*5J;5J^ JB*fapS3fiSfflfti:fct>^'fki-*o 
-C\ **ll!:#oT^aittft|II« At^fc)5o bfc^oT, LiNbO )g| B ©lSI:M 

3 

tiitil«> locD/g^A^i-^LiNbO ^^T^j^^^^^ToTt, 

3 

lHjfclo<©jg$ASr^£5£i3^C#5<&"^ iiiV^^^ort^T^So 01 

■CteVMR«) »5 Q LiNb0 3 ^ B /V^321(^^^SL, 

ifaio^ffiS^-rs^W^fflASrftjS-fkb, ffiv^tfe&^frftorfca* 

[0115] ^J6^j3-2^*3V^tt, 3aa*a*W*OT, j^$A£25. 5-29. 3»m<Df% 
£0. 1 »mfflmx$Ez^ mMA%#TZLiNbOffi£k'Vi'?32l$:m\<^xmmi&$: 

&±£-&z> 0 *v>t&^ mmAmztiimx&m&o. 9-1. oum<Dm.mxmm^ 

MX*, Z.tilz&t>1tX y Sri. 27-1. 80 /z m<0*&ffl"T?g£ffc$li:S£, 4»fS^ 



WO 2005/012996 



27 



PCT/JP2004/010947 



M^ 3 ?r3. 1-2. o fim(D^mx^mm^^t7!)^^ 0 tctcu mm A 

^28. 5(im&Mz.tcb^?>frb, EI14^Ufci^t9,#'l4ft^«#^TO^ 

fc. 

(JIJfc0!l3-3) 

[0116] jRS^Ift^^Srx^^SloLiNbO t£Miib>bmi&&mz.&%.X. HSSM3-1, 3- 

3 

NbOmmm<Dm^Mm0mm, 370iffiWfj:8 /x m X 8 // m, A (326 
/zm£Ut, ^^U—if310«, 0. 9lMm^<D^^|g-e^Bl^tu ^jgft 
l — 1?3im % 1. 3-1. 65/im#©j£v^|SiB*C«EftBraCi:Ufc, 
[0117] ^&K*^^*5Jt53dB^«:, aSft«aAW«E<OT, A =0. 91 

t^fL-T, 1. 3zim< * 2 <1. 65MmOJKV^5ieiaT\ f5f£— ^<D3KS3r*lo 

3 

[0118] JlffiAS:25. 5-29. 3/zmtf>KI&0. lMmRIB"C$^ 3S^*iaJEWSS© 

3 

JWAfcHlSEg* SrO. 9-1. Oixm^ia-eig^tcal^ rtU^fcHirT, ifcftA 

1 2 

27-1. 80Mm-C^b^Si, taWtOtt* A Sr3. 1-2. OjumOgSB 

3 

(mmm3-4) 

[0119] Ei4^b7h<t5^, tlil^ftlij:, «L*Hi»ft«r^D5««dS*>S. £<£>®« 
&?t5I&^ 2oo®®^(^)^s^^'l4^*5^W : ^^^ : ^<^ : ^^, #{c$S 
JS*8A = 27/zm©*£\ ^MW-^—flKD I 45—1. 8 // m£>£gJffrT?{3:, j£ 
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2 

^*^ s 2ffiFlCli^5tV^5ftJ^*S^C5o LiNbO 3Kfft^<A'^321<OiaftlPHlE*fcSl 

[0120] ^»!j3-4-e« % ijmfru*- if310^)*®310A, 310Bfc^5£|*||$&H3afc 
E^7T-r^3l607r^<^5/^w— ^^3l6A££&9|&Wc:)t^£ 

So rrT\ LiNb0 3 |g^/^3210j^ffi A£27/xmiU ^Sgffcl'— 1f310©j& 
ft£0. 945/xmiU ^fl^-1f3ll©«*Srl. 35A.mibfc 0 
(«M3-5) 
[0121] *38|J!t;:a^5*^3te&^ 

«t<tfeffi-f-5ri:dS-e#S 0 NOxtf^S^Mfi, SSSumJJll'efcSfcfe, LiN 

4NO+4NH +0 ^4N +6H O (12) 

3 2 2 2 

6NO + 8NH ^7N +12H O (13) 

2 3 2 2 

3 3 

> *^tt*Wtm*^i-SH OSrflW^S^^.tO, NO, NO aiSSrK^W^Wf 

2 2 

ZZttfXZZo Sfc, NO, NO^aE^iRiiXOffiF^d^ jSS2-3 J um^feS-<ir^ 
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H 2 <D 2. 662 3756cm" 1 

HO 2. 734 Mm 3657cm" 1 &.ftm$%MMW} 

NH 2. 904 n m 3444cm" 1 Zl W^mm* 

3 

NH 3 2. 997 /zm 3337cm" 1 ^atffagSBj 

NO 5. 330//m 1876cm" 1 &*^#ffi$E|b ffiFW = 2. 665/zm 
N0 2 6. 180/zm 1618cm" 1 Mimfafflfflh {^ = 3. 090/z m 

»tefc3RI«fc«#iJ/BL*C, *^i8m©3tlSftSr*i-So SlS^tt, #vX345 

*W346«u (l2)^fcf*(l3)^SJC£:(3:J:t), NOxJ»ic£*L3o ^tB^349« 
[0122] 1f3fcJHfi % jft*A. W^W-ifU =0. 91/zmffiFB5£)330^i££;i 

1 1 2 

(X 2 =l. 28-1. 46 f jLmX^^mt'r^)(0^m^— if 331^ if 
330, 331(Dm^^?r^i-^^338i:, ^^fdtU^J^SrA^U 
3fcS:»^i-SJSS8 A = 26 » mOLiNbO^H/ VW341 ££r#x.Tl ^ Q ^ft^ 
— r330(OlH^7H % &rSO'>'X^332, 333M^®{&^T-f^336££^L-C, 
af^f^w- if331<Dffi;*m, ^1^X^334, 335t<ifeffi<%i^7r^^337fcS: 

[0123] ^igfltt'— if 330fii % ^T©4Sffi330A^90%^_hOiSiSJltlK^^$^ 

{|ij^ffi330B«, S^2%^T^S^m^^$ttTv^c «jRB4feJ*7r 

^<336tett, 7t^^X7^^^u-^^336AS:|S^T, 

•£TV^„ ^S£*338(Offl^tt % ^T^^339t^U^X^340^^LTLiNb 

0^^/1^341 K^£*l3 0 LiNb0 3 *Sifi''V^341©ffl;frf4 % ^uyX^3 

42tyt77^343k&frL,XtfttJls344izmiffc£tiZ> 0 

[0124] *J6«3-S-ett, **0Ki, N0 2 ^O^^#5OT'J^m«r^-rc Sl)£tt, TIE 
03^^-v?^^^TfT9o 
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(n)fikM%5-X.-r NH tfx&JfjLX. NO tfx&tfXffc&'&iZ.mAirZ 

3 2 

(iii)M^^NH ^i^r^x.T, NO #*£#;*|&ifeW^Ai-5 

3 2 

¥*f*a^—if331©«ftSr»i«EU, jRftSrl. 290 /z m*cbfc£C 

2 

^SCTSbNH 3 ^H 2 OcDPi^lCi)Sft t^^Tt ^tltZoiD KflZtt*aa$*L 

[0125] ^-v 5 (ii) NH 8 «r^^.Tfe«jK36S*V ^^t*&R/£tfSjt3-T, *SS©N 
ObNH 3 <DW®.&ffi.m-FZ>ZttZts;Z >0 k^ZZK XT—i ^(iii) tefcSi:, 

^xv^©-e^s^^at^ % no s6Si»*stbNH asjHa&tta^a^ no t 

2 3 2 

3 2 

tafc*o #<©NH ^Px.fc#-^, NO ©KiRdS^mm^b, IKdDi 

3 2 
3 2 

[0126] ::t% (i3)^:srfuffii-5i: % ^(iii) masv^ no <Dmm&mmmz.$Ym 

2 

lZ])Qx.btltcNH b%tt£\t£&J&VttH 0(DmWm^-t^c NO ©KJRflHfulOfc 

3 2 2 

3 2 

[0127] NH jftftti, *nifc*^»tS:»mtfJ;v^^ % lE^ctf-i-rsr^-ctSo 

3 

M3-5*Ctt, ^/l^ftlOmmcDLiNbO 3gft^V^34lSrfflV^4§^ % NO 

3 2 

tfcfcHfc&a*, lOOTorHil&^T, lppmT?fc5 0 lOmmftcDaf ftfc«rJBV\/fc 

W&ia*. NOOft'>tfflMl4, lOppb^"— ^{Cl*T*(£^$-li:6^i:^t?^f Cc 
[0128] NOtfx<Dlfemh, (12)^mm-r^tmi\X^, ^|»*«346H:NH £0 Sr 

3 2 

HO©ili|z3Sti5j|^Lfc|-IIS:i:^j{)5^froNH *£fHxtf > NO(Di 

* 3 
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2 3 
2 

[0129] fc*5, mmm3-5-v^ Lu^om^v^^ucnvxi^comMAf^n^mM 

2 

•f&fr^fr&m^ztcrtxfotitt, m.^—^<D^mtci-f^m^ nh 

3 

[0130] (H«!l3-6) 

&x*%z> 0 ^xn, no, no , co, co (D4m<Dtfx&mv$iz.ifem-rz>^bfc'D\,^ 

2 2 

CO z 4. 257/zm 2349cm -1 Mfmfammb ffiPW = 2. 129/*m 

CO 4. 666 Mm 2143cm" 1 #*f|g£| f&# = 2. 333 m m 

NO 5. 330/im 1876cm" 1 WtmWIfcmSh «W = 2. 665 m m 

N0 2 6. 180/zm 1618cm" 1 i£*fft#gFSg& ffiF*=3. 090/zm 

H 2 0 2. 662 /xm 3756cm" 1 &**f$#t6|gtb 

H 2 0 2. 734 ^m 3657cm" 1 ±M^WW&Wi 

NH 3 2. 904 Mm 3444cm" 1 ZlffiflSfi^Ib 

NH 2. 997 /zm 3337cm" 1 ^:*jlMiJj 

(a) M^I&*M#;*£^;i&V^T\ NO, NO , CO , COZtf^m^W^mA-f 

2 2 

(b) MM^NH , O Xx&ttX, NO, NO Sr^*-f-5 

3 2 2 

(c) _hfE(b)-?NO, NO ^^^$tLfc^, O #*£^x.T, CO&«W&$i2N5 

2 2 

^(a)-C?te, ^^*l f 346^*3V>T, faOte^J&t>jt*&V j£S2 
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-3 m mtC*3V>T, NO, NO , CO , COjfX<D{£ : gm.Wmm&tlZ> 0 

2 2 

[0131] *T—&(b) NO, NO jJSKt**ix, NH tfSmft^jfc^fclWJftLT, £ 

2 3 

J&So ££>l£, iSPJ<DNH a , O^PX-fc^^*, NO, NO ©RiRdS^^fctH^U ifi 

3 2 2 

CO (DTOriSIf *1"S^K:&3 0 



2 



[0132] 2CO + 0 ^2CO (14) 

2 2 



^T- ^(b)te*5WC, NOiN0 2 0^ff-^^*^^f+»-f-^ir^^S 0 -T 
ftfr^, #iONH , O ^P^TV^tNO, NO <£>RlR;&SJ&l>U iiPJ^APX^n 

3 2 2 

fcNH a fc*ffem^U^H a O©!ftJR^Wgi-t-So NO, N0 2 (»Wi£p{c:&3,&, 

3 2 

ttSri5^*5/S©^nd»«R^W^.ytNH *SrW-tbtf, (12), (13)^HW,^ 
^*fi^mtV yfcNO^NO ©^fl-«ISSrlSLmi-S^^35S-ctSo NO, NO <D 

2 2 

[0133] ^-^( C ) ^*5v»-ctt, co<Dmm&nmirz ) ~t&~e%Z) 0 i-&fc>*>, O 



2 



2 2 

^ lfcfcteC0 2 <«ifctfSii*U^ 

aP^fcO^fctHxtf, (12)^«fc«9, tC^feh/TV^COOjftftSrHtiii 
o ^«!l3-6-Cte, ^/W;ftl0mm<Z>LiNbO JSfi^/l^^lSrffliy/fcSMh NO 

3 2 

©*^tftffl*£j&* % 100Torr^*3V>-C, lppmt?fco/c 0 10mmft(Di2SJ§ 
SrfflWd^^W:, NO^ft^^ttJ^filOppb^— ^^*t?iS^$-fr^^^^x» 

(HWJ3-7) 

[0134] **Mfcd»d>«^*^3te**^5u— -!F3fe«S:ffiV^Wf, «Jt2-3 ^ mfcR 

ifc<£>fc5NOx, co z , co/«c^©^s^SHiiftf^jcj:o-ctftm-f-srtis-e#So ^Jfe 
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[0135] MSS^!l3-7-ef±, NO, NO^ CO, 00^4^©^^, 2RftJS5>!aJU9^— 

CO z 4. 257 a* m 2349cm" 1 &ftft#|fjglb f£W = 2. 129/zm 
CO 4. 666 //m 2143cm" 1 #ttNStt ffip*=2. 333 /zm 
NO 5. 330//m 1876cm" 1 &atft#J6&lb ffiFW=2. 665/*m 
N0 2 6. 180^m 1618cm" 1 &ftftftffi£gb i^=3. 090/zm 
Stetfcfcotfi, ^5^<^v^B#^^^:2^SS<D^|lJ^^T5^i:^IE^7 f -^^# 

LiNbO ffi&fcttVTl^nmMAtctf&mMI-frtt&^kfab, 2£* 

3 

2-3 // m&^<D4mtfX<Dffl1&>mit>Xm&\Z.ftjLZi 0 
[0136] 2«ftH^!RJR9^— ©fflS3RS^i- 0 2Jfc^#5RlR9>1'^— 360 

^^ffitt^360Ail/-if^m^360B<b^^5o l'~»F3feffll'tSB360 
Afcg-SftSl — iFytUfe, ^SlOmmCOLiNbO Jj$ft*»EISSrfflV\ JS#!A = 

3 

26Atm£Lfc 0 1f330O«J|«: % 0. T331© 

«ftf4, i. 28-i. 46 nvcL<Dmz.^x^ : mhu^ 0 is^asn©T> mm 

-3 At m©f»aWte«rW- if mH P 361 J:t9t±i^I-r§o 
[0137] ^#^3fe364fi, tfeffi#;*366fc:fattTWat&h,, &J±i#*366a^<£>m£L}fc (1/ 

>ry— *a, s—n&a) 365&u— if ^ttiaj360BrtifR^*>ssit«S362fc«t?)s 

[0138] $J^£:}3Vvt, I^i&j&ft^Utte, *W^OffiP»ajR»ft^e>2-10nmffift 

1*— M'KJbWSfciRSW) fc:, ±ifi©4o©^Sr»Slppm-X?lfi«[$*-5^, <£T 
W^OP^iRSria^J-r5wt^T*t5 0 ^^SrlOppm^_b#$^§^, tHBO-TS 
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[0139] &&wfcfrfrz>*fcftft&m$L~$-zu~-- fytmn. mrfmz.mm^mm<Dm 

^-N-^9Vl^7w^— M^f$tlTt^o PJfcMAte, CNS=4. 44/zm(225 
Ocm~\ #$gjg5l)K NOS = 6. 15 ju m(1625cm~\ WtfaMWl) X*hZ> 0 

[0140] 12121 ^ a©m»j^»a'j^^^i- 0 m&mmmmmson, ^ytm 

tt§|5380Ai:l/— r^tH§15380B^^5o ^3fe^^^ttfc^T^^381 
, 382&c£<!\ 0f^^^^5»J^#:383}cl3fe^ailtU -^©t5:SL3t^l— iffttfc 
tHa3380B^T^ttS-T5o 1f3t*ttllf|J380BrtlBfcK»tyttfttti#ti:tt, HgCd 
Te^x^tPbSe^-r^^^ffii-So 1^— ^tilltgP380A{^*^5V— if 
3i^MSMScOT> ^-7-SlOmm, MM A =26 mOLiNbO |$f a ^ 

3 

^S§^V>§ 0 — Jj^rnVfls— ro^ft^> 0. 91 MmS^U ffi^<^^|^W— 
1f<£>2£ftk^ 1. 30—1. 65 m m^-T nT^irUfCo 
[0141] My^^^y^rfcO^^^^^a^^hy^^iUtl-^^^/V-N-^^^— 

p<-h^M*b(^l%o), m{Ctti^l0mW(^^^^lti-5o -^^^r, $t 
S2. 22Mm{C*5V^TCNSO{^^i|X^ > ^S3. 08 // mtfcV>tNO 

2 

3 

[0142] &£5 X ^ffll-^W^S^NO^^Tfcti,^ 

o -T^^, LiNb0 3 ^ B ^^jl^A=27/zm^-r'5^b«*(jl»A=26^m 
-e^iV^S > ^cD^:t$^-r-<<jg^A=27MmT?^-r-5), HW>l3-4^ 
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o m(om^£}&&ffim-fzz.k&'?%z>(te%>, ^.co^m^ _ls&<dno jfx<D&m 

2 2 

[oi43] im^mmrm) 

Sr^-Tc mmm.^.m(Dm^m^r^-^%m^ $?:&759nm^ib768nm^# 

[0144] tJejfe^^CD, 759nm^^768nm(^)2f&(^^ft-T?$ ? -5l518nm^i^l536nmT|l 
IStt^iftV^^&ibtvrv^o ^fc, 1518nm^^l536nm(D^*«, ii^M^ 

-e&3 0 £^ 40mw b\s^mmt><Dmi L $:fcm-t%z.b&x*%Z) 0 

W>fcl ^^Ufc&S*** VStfT^flS-C^So »S 1 5 1 8nm*^ 1 536nm<^ 
d^768nm<^3ttrffl^J-t"-5o 

[0146] ^^-^^^^m^ov>T^pj-r5 0 ^a^^m^ w>foi 

P— % E+ % E+x E+" (15) 
jS530(D^co % co , co H)K co + co = co OM#j£fc5££\ 

12 3 12 3 

Deo £co ©3fe«rA;ftUfc±#ti:, co ©ft&3B£0foJiaS38£) 

12 3 
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2) cotco &mznm&&<Dm&\tt, m-^mmm^m^. 

3) co tea (Dyt&AtllstLbti^ co ( = 

13 2 3 1 

[0147] — *o^|(l^3t^»©^tt*ffl»W^Rte«r.tteJ;*}, SSft^oStS^lfe 

[0148] ^^-^#ll^^m^«^^^^*3V^T«,^hy7^^^ 
Sl518nm^^l536nmO3feT1*rc0i5^Pp^J@{tfc^V^-C\ jfcaSJ 
^3fe^m^i-^2f^(DM^50 o C^^100T:^^±^Ci:, £fcteffi 

[0149] z<omtj:r&ftBteft^M&mir&ftm&&tz* &&5>mz.M\^xibz>mm<D 
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[0150] E23£, mtfi^^t^/^^m^tcu^tftm^To m22<Du— -pxmiz. 

^LT> ^0^lDlH-efc6^ft759nm^^768nm^^V^T, KfiSt^ftV^ 

[0151] 024^ W^^^T^^^^cl^-if^M^i-o m23<DmffiMMKiXx.X 
, ~^^^3fe^m^W^S^^^5^423cDM^^^T^^424^^i-^ 0 
7^7-^424^ ^ft759nm^^768nmC03fe^L-T, v^^yWE— Kl?#^"ST 
fgfttS5££1-*U;£, 3t7T^424^^<Dfttf Sr*n^S^J« % mMW5LM.Xlb 

^^ft759nm^^768nm^)^;(D^-^l9tii-t-rt^^^ o r^f^ fcS:1518nm 
/^1536nm<Z>3fc;^ jC7T'(^424<D^X\-3.fc\^— VtVTfcmU 

[0152] ^x±mmvtc.x^ ytmfc&<D-fr#mmftm®^m^<m~mM&&*k* 

mmLX, ^®i|X^-CS>5^759nm^^768nmC0l/— if^m^L, K 
MXFtDfo ^^VtcmM^^^ff^t^X^, ^tii^^^oS^ow— if ttfli 

(^WJ4-l) 

[0153] EI25tc N 3gJ£M4-l !f 3taR«r^i" 0 HJfi^4-l ta&>a>5 w- if #M 

t±, ^-if^^^s«^»5SM^^^^-if^v ? ^-/v43ii: > -itkmm% 

ffi%.X^Z>o -^^^^m^-r6^^SS433(DfM433b{c:tt x f±itt$ 

-fr-T , 763nm#3a<D3t^i§$-g:S^/^436tSriaeLTV >5 0 
[0154] !f*^3.—/U431tt, <H«fit«?S!7T^<432H:J:oTttJ^*tU5»* 

®iRilt(Z)t>^o-efc5763. 04nm©2f&©S[S^fe51526. 08nmtti£tf>lx— jf 
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i?=L~-/u43ua^ Tjy^—fttm^&pjffiZtiTm, ytm^433(D^mm 
[0155] zL^mm%^^^-r^%m^433\^ =-*ymy?-vj*m&Kmn$rm 

^Xmmm$Mj&£frX^^ 0 ytm^433(D~t^433aK^ Ml526nm^ 

^xm5CMtteZ>=i— <rrs?&MVX\,^ 0 %m&%433<nm$k433\>\z.\^ 

S§4330T^«> %MWL%433(D\^^nn^tzJ^(D^)V^^^434^tmX, 
, 3tm $tS§433<DA£Ofefcftl526. 08nm^4oH-5^-i^|i^^cD^^^ 
&v^?^ ^^SS433?r90t:(7)M^^o 0 
[0156] ^m^-^^-/U431^25°C\Z.m^U &A1526. 08nnu tt}^30mW 
Xm^^tct^, m^J3t437i:bT&*763. 04n m> ffi^SmW^^^MJbfc 
0 ^^1—^*^-^4310^^, 24°C^h26X:\zmm^mt^Wh 
> m^5fe437^»Lfc:i:r6s 3£*te762. 99nm^ib763. 09nm^igj^lft^ 
YbU *— Kf^t^cD^^fi^^tod^ofCo ffi^J^437cD^;^«4. 7mW^ 

(MMM4-2) 

[0157] ®26^ ^JSM4-2{ci/?)^^w-lF^^-t- 0 miMM4-2tzfrfrZ)U—*FytM 

^-^yt^mm-r^mmmm^m^-^^=r-^44it, -ykitmmyt 
¥%h^tt-rz>ytmm&445t, ^mw-^-^^—;vA4\^x^z:m¥mM^t 

^^^^m^445<D—^445a^mm-r^m^Wmyr^^442, 44 
4*3 J;t/3t=^^443^{ixLTV >5„ -^^^^^*^-rS5t^^S§445 
Ofl!l$i445bfCte, ^^7-^^447^^$tL, WI<J£tl,5^2rW3fc iZ-fZ>U>X4 
49£rgE«LTV>5 0 

[0158] ¥^#«^1f*v^-/Wl41te, ^I^-lO^iftil/'- f^z!.—jU431tm 
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«S445aHlfi % ^ftl526nm^LT^Stte&<5^— TW^SrJfeU )Sftl526n 

mH^<Dm^M^>>^/^-hict^m^wmyr^<444^mm-t^o tut, 

[0159] 3t^^SS4450T^«> ^$lJ^Pffl©^^^^^-446^gBgb > ^*^S§445 

^^S&445^r25. OX:<DmM\Z.&0 0 yt?T'(s<442by£7T4s<444b&, 
443tHJ:o*CaaKU, ^7r^447C53tW^*, l^yX448ia^ft3tluf5o 
[0160] ^^^-^^-^441 £25°CCT^U &R1526. 08nm, tU^30mW 
-VWlftZltftbZ.^ tli^^:449^b-C^*763. 04nm, ffi;07mW<7>}t%3f|$JUc 

0 ^m^—f^^-/i-(Dum^, 24 9 cfat>26x;izmwi#)icmkis^ 
m^44b(D^m^^^m^44Q\^^x24X,^h26°ckzMmmz.mt^ 

Wbm*}%442*ffiMVfr 0 &;K«:762. 99nm^k763. 09nm— aftRWte3&ftS 
U ffl;*7ft449(£>3te&&ra:6. 9mW^b7. 0mWi^^(C^^L^»J^^bfc o 
[0161] £<0fc# % m^J5t449JC*3V^T, »-J«»l«l!:«iliS*tTtd»iflUT#*:«ftl52 
6nm©3ttt«JB||S|fJE;T"e*>o^: 0 r*Ui, 1526nm#afi<7>3tdS)t7T-f/'?447<© 
^■CttX&V^— KfcLT4S«U ^bt?t ^7r^447^ ft tf^p^^fc^^^ 

*>Si, ^<nnfrX*W8LZ1riX?fc7TJ'*447^x*ffiM1r «*»e>"caw5 0 fcas, ^© 

fcfc^ I^>-X448(Z)^^jSftl526nmSr^i-5^^^l9#JtTt>«J;V\ £fc 

±o*Ofe ft v ^tt^SrCfeMi \ 
[0162] ^iff ^TO<WtoT-&>6763. 04nmfc& @ LT^zgflcu— if 

&mA,X>ffi}&l,tctf, 759nmd^768nmfCd^tT#^E-t-S<lfcO®JUj|jl % 0lJ;tW?76 
0. 4nm^^-TSJ;5^ > -t<Z>2ffiF<Z>jgg-?fc31520. 8nm£ritA,T*fc ft V \ 

[0163] ^mmmmxit, -^mmyt^M^-r^m^mcmm^mRmmm^ 
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[oi64] ~^mm^^^mir^ytm^m(Dm^Hi&^\,^x, ^t^etK^mm^ 
^mm^^o^mmmm^mt^xh^^tnm^x^m^\ syt, ^ 

MM<oyt^P5±\^X-h^\ 

[oi65] (m5(Dmmmm) 

3 
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